Objective: The aim of this report was to present methodological aspects of assessing the effects of advertising on children's food choices and preferences. Methods: Two instruments have been used: first, a choice experiment on children's food knowledge and preferences, and second, a questionnaire on children's knowledge about and attitudes towards advertising. The choice experiment employed 10 matched pairs of food items, each represented in two magazines, one that tested knowledge and the other food preferences. The children's questionnaire contained four dimensions that tested children's credibility and suspiciousness of, as well as entertainment by, advertising. Although based on already developed tools, both instruments were modified to suit the young target group and ensure cross-cultural comparability. The questionnaire was validated via Cronbach's alpha and factor analysis. Subjects: A total of 393 children aged 5-11 years from seven European countries participated in the study. Results: Both instruments proved to be valid and reliable to analyse the food knowledge and preferences of children, as well as knowledge about and attitudes towards advertising. While 92.2% of the children predominantly recognised the healthier food, only 33.2% also preferred the healthier food. The Cronbach's alpha values for the dimensions were 0.470 for credibility, 0.409 for suspiciousness and 0.295 for entertainment factor. The gathered data revealed that children are rather critical and suspicious of advertising and only moderately entertained. Conclusion: Both instruments are applicable for the 5-to 11-year-old age group in different European countries. Descriptive results indicate additional insights into the effects of advertising on children's food knowledge, preferences and food choice.
Introduction
A wide body of research suggests both that food advertising aimed at children does affect their food choices 1 and that children's exposure to advertising has increased significantly over the last decades. 2 At the same time, although less manifest channels like the internet or in-school marketing activities are increasingly being used to target tweens (prepubescent children aged between 8-12 years) and teens, 3 television is still the most heavily used medium for children aged 2-13 years, and the advertisements aired are still successful influencers. 4 For instance, 2-to 11-year-old television (TV) viewers in the United States are exposed to about 5500 food commercials annually 5 Fa fact that challenges and exacerbates parents' roles as gatekeepers. Additionally, despite the industry's awareness of the negative influence of advertising on the formation of healthier food habits, 6 most foods advertised are rather unhealthy; that is, high in sugar, fat and/or salt. 7 There is also empirical evidence that exposure to food advertisements on TV leads to unhealthier food choices 8 and that overweight and obese children have higher recall rates and intake of the food products advertised than children of normal weight. 9 The concrete mechanisms underlying these findings, however, remain largely unknown. The relation between food advertising and children's food choices therefore became one of the foci of the IDEFICS (Identification and prevention of dietary-and lifestyleinduced health effects in children and infants) study, an integrated project funded by the European Commission (http://www.idefics.eu). 10 It was conducted in seven Eur-as their physical activities, with a special focus on barriers to healthy behaviour (It was applied in the setting 'Home'.); (ii) ethnographic studies that aimed to obtain an understanding of what it means to be a child or a parent in today's consumer society, how day-to-day life is organised and how problems and dilemmas that arise in relation to food and health are addressed (These studies were also applied in the setting 'Home'.); (iii) investigations on children's food knowledge and preferences to assess children's knowledge about and preferences for food (These experiments were carried out in the setting 'school/classroom'.); (iv) a questionnaire on children's knowledge about and attitudes towards food advertising with the aim of analysing children's advertising literacy, that is, their knowledge about and attitudes towards advertising (This instrument was applied in the setting 'school/classroom'.); and (v) experiments on active food choices with food advertisements as stimuli aimed to assess the direct effect of TV advertising/branding on children's food choice in the setting 'school/classroom'. A major advantage of employing a mixed-method approach was that the role of advertising in children's food choice could be revealed from various perspectives, and hence specifically addressed the research question(s) and the project's multinational design. Two of the above-mentioned instruments (iii and iv) that have been developed for the school setting are presented here, whereas the others, including the parent-child interviews (i) focusing on families with low socioeconomic status and the ethnographic studies (ii), which were developed by other authors for the home setting, and the study on active food choices (v), which has only been conducted in four out of seven countries, will not be discussed here. Hence, the focus is on the initial choice experiment (iii) and children's questionnaire (iv) that gathered information about children's food knowledge and preferences, as well as preferences for advertising. These two instruments were chosen, as both were developed for the school setting and were carried out in all seven participating countries. Both instruments have been also assessed in terms of reliability and validity.
Materials and methods
The choice experiment and children's questionnaire were administered to a subsample of the IDEFICS study cohort in their own classrooms under the supervision of a researcher and a class teacher. Both instruments were pilot tested by the authors and pretested in participating countries. In the following, the final instruments are presented.
Choice experiment
The choice experiment investigated the children's knowledge about and their preferences for healthy food and drink based on the hypothesis that despite relatively good knowledge about healthy food choices the majority of children would prefer unhealthy foods and drinks. Hence, using a technique already pretested for test-retest reliability and validity in a similar context, 11 the children were presented with 10 cards containing photos of matched pairs of food items that were either 'relatively healthy' or 'relatively unhealthy'. Some of these food pairs were taken from Kopelman et al. 12 and adapted for both item availability and cultural appropriateness. Additional items have been added because the pretests with 39 children in Germany, Italy, Spain and Sweden had shown that some of the food examples originally selected were unknown in certain countries. These were replaced by items that were familiar to the children in all participating countries. The cards have been printed in a book-style magazine and showed one food pair on each facing page (Table 1) , always belonging to a similar food category. In some cases, the original food containers were placed beside the food item for clarity. The brand name was not visible, but everyone knew that the product could help in recognising the brand. Both food and drink items were defined according to standard operating procedures (SOPs) developed for field workers (for example, 'water' refers to all types of drinking water, not only sparkling water). These explicit definitions allowed to address cultural differences, while using identical food cards across all countries helped to maintain cross-national comparability.
Before classroom administration, the researchers orally introduced the topic and explained the experimental setting and procedures, emphasising confidentiality ('Your answers are confidential and will not be seen by anyone other than the research team') and the information-gathering nature of the study ('We do not want to test you, but your views are important to us! You won't be graded on this quiz'). The researchers then introduced the magazine in which each food item was accompanied by a picture of a child's face, developed in collaboration with an artist, shown without a mouth. The children were instructed to complete the picture by drawing a smile for 'true' and a frown for 'untrue', depending on their opinions. The reliability of this technique had been verified by a pilot study carried out in Denmark with 10 children. As already pointed out, this experiment tested for two factors: preference and knowledge. In the preference test, the children were asked which food or drink they like best. They then had to put a smile and a frown on each page, according to which item they preferred (so-called 'forced preference choice'). The knowledge test proceeded similarly, except that before administration the researchers defined 'health' as follows: 'You can play outside, you don't get sick and you feel well.' Again, the children had to draw smiles or frowns on the faces in reaction to the following question: 'What do you think: Which food or drink is the healthier one?' This order of presentation was chosen based on pilot study results showing that conducting the preference test first would reduce framing effects. That is, if the children had been administered the knowledge test question first ('Which food or drink is the healthier one?'), it would probably have biased their subsequently stated preferences in a socially desirable direction. Overall, both the pretests and the study demonstrated that the choice experiment, which took no more than 20 min, was the most suitable instrument for 5-to 11-year-old children.
Children's questionnaire
The questionnaire developed to assess the children's knowledge about and attitudes towards advertising is based on an instrument developed and validated by Diehl, 13 originally for children aged 11-18 years. The strength of this questionnaire was its explicit purpose to analyse children's advertising knowledge and attitudes. However, there were several drawbacks that came with the younger age group in our study that were solved in the following way: A pilot study corroborated that a shortened version would be suitable for 5-11-year-old children. Therefore, the original version was cut down from 17 to 9 items, but two new items were added from the Children's Social Desirability for Food scale. 14 Not only did the pilot study, conducted in Denmark with 44 children in two fourth-grade classes, verify the questionnaire's comprehensibility and feasibility, but also the pretests in four countries validated the cultural appropriateness of the modified questionnaire, which had been translated and back-translated. In addition, because previous research had indicated that a smiley system would be more appropriate for the participants' age group than a number-or word-based rating, 15 the original response format (1 ¼ 'disagree fully' to 4 ¼ 'agree fully') was replaced with a child-friendly 'smiley scale' that expressed the same nuances using different mouth shapes. Likewise, because the questions on the social desirability of food preferences differed slightly in their phraseology, the scale for this set of responses had to be adapted to reflect a range from 1 ('always') to 4 ('never'). The final selfadministered questionnaire took only about 15 min to complete, including distribution and collection, with only the researchers and class teachers in the classroom with the participants to introduce the instrument and assist in case of questions. This final survey instrument covered four dimensions, three from Diehl 13 and one that reflected the social desirability of food preferences. 14 The first dimension, the credibility and usefulness of food advertising, assessed whether children perceive TV advertisement as a useful source of information about food and drink, and anticipated that participants would agree with the questionnaire statements and take advertising information for granted. The hypothesis underlying the second dimension, suspiciousness towards food advertisements, was that if children are suspicious of TV food advertising, they will know not to trust any advertising content and will thus question commercial messages. 13 The assumption underpinning the third dimension, the entertainment factor of TV advertising, was that children who are more suspicious and have less trust in the credibility of TV advertisements experience them as less entertaining, 13 which implies that once children understand the mechanisms underlying advertising, they no longer enjoy watching them as much as before. Three items from the original questionnaire 13 that were most easily understood by the children were chosen for each dimension (credibility and usefulness, suspiciousness and entertainment factor). Again, the researchers explained all these items on the basis of the SOPs provided, although for the third dimension no further clarification was needed to ensure participant comprehension. The fourth and final dimension, the social desirability of food preferences, measured whether the children gave responses based on assumed desirability or because they were convinced of their statements. This dimension was represented by two items ('Do you always eat everything on your plate even if you are not hungry?' and 'Do you often watch TV or read while you eat a meal or a snack?'), shown by pretests to be comprehensible, from a social desirability scale for food developed specifically for 7-14-year--old children.
14 It was important, however, for this dimension that the researchers clearly explained the new meanings of the smiley system; that is, rather than indicating a scale from agree to disagree, the smiles and frowns represented a scale from always to never. Overall, both the pretests and the study demonstrated that the questionnaire was a very suitable instrument for 5-11-year--old children.
Validity and reliability testing Although both tools were based on instruments already tested for objectivity, reliability and validity, the modifications and cross-cultural adaptations called for new testing. Hence, content validity was assessed by a panel of academics working in applied nutrition research, who also conducted Advertising's effect on children's food choice W Gwozdz and LA Reisch the pretesting in their home countries. These panel members provided comments on the clarity and content in terms of cultural adequacy, cognitive complexity and nutritional appropriateness. Above all, if the data collected were to be culturally comparable, then operating procedures had to be standardised. Accordingly, for both the choice experiment and the children's questionnaire, the SOPs consisted of a brief summary of the tool together with field administration guidelines designed to standardise the fieldwork. The two major parts of the SOPs were (1) guidelines on how to carry out the experiment/survey and (2) general instructions. The former explained, for instance, what researchers should do before arriving at the school (for example, asking for the permission of teachers and parents, briefing of teachers) and emphasised the need for advance clarification of the assignment of roles among teachers and researchers (that is, the teacher as disciplinarian and the researcher as executor). The latter comprised an outline of environmental factors such as classroom setting and timing. For example, both tools had to be administered about 2 h before lunch. Hence, from the introduction of the choice experiment or children's questionnaire according to the instructions given in the SOPs to the end of the administration, the entire procedure was predetermined.
The food items used in the choice experiment were evaluated in terms of familiarity, availability and relevance for a healthy/unhealthy diet. Likewise, face validity was established based on individual discussions with a convenience sample of children of the appropriate age group. For practical reasons, however, no test-retest reliability check was conducted on the whole instrument. That is, not only was it necessary to minimise the amount of the children's time taken by the field researchers but also the instruments had already been tested for the age group of 5-11 years in two different settings. 11, 12 However, a comparison of the results of the children participating in the IDEFICS study with those of Kopelman et al. 12 was carried out. The discriminant validity of the children's questionnaire was evaluated via factor analysis, which, given the shifted age group and the brevity of the questionnaire, was then combined with Cronbach's alpha to measure instrument reliability and ensure that each dimension measured what it intended to measure.
Statistical methods
The data analyses were conducted in the statistical package SPSS Statistics 18 (IBM Statistics, Chicago, IL, USA). Descriptive statistics were used and some demographic characteristics were provided. Regarding the choice experiment, an index was applied that expressed how many 'healthier' foods out of the 10 food pairs provided were chosen. Thus, in both knowledge and preference tests, the scale varied from 0 (for no 'relatively healthy' foods chosen) to 10 (for only 'relatively healthy' foods chosen). Regarding the questionnaire, the distribution of answers was provided by each questionnaire item. To measure the internal reliability of the three dimensions, credibility and usefulness, suspiciousness, and entertainment factor, Cronbach's alpha was provided. 16 Evaluating whether the three dimensions of the original questionnaire were also represented by the shortened instrument, a principal components factor analysis using varimax rotation 17 was applied. The purpose of factor analysis was to confirm that the observed variables could be described by the three dimensions that could not be measured directly. The starting point was a correlation matrix of all nine questions. Based on the matrix, 'artificial' variablesFthe so-called factorsFwere computed.
The factors described the three dimensions. The numerical value of this factor (the eigenvalue) indicated the contribution of the factor to the samples' overall variation.
Results
During the entire study period (spring/summer 2009), local field teams adhered strictly to the SOPs on timing, framing and procedure to ensure comparability across the seven countries. Of the 393 children from the seven countries (see Table 2 for details), 85% participated in the initial choice experiment, 87.8% filled in the children's questionnaire and 72.8% participated in both phases. For the latter, demographic data were available on sex (two missing) and age (four missing).
Choice experiment
Because of intensive pretesting and researcher training, no specific problems related to this experiment arose in the Table 2 Overview of the study sample (a compilation of seven countries) Advertising's effect on children's food choice W Gwozdz and LA Reisch field. In cases of uncertainty over the food and drink depicted, the field workers used the standardised explanations given in the SOPs (see Table 1 ). In addition, most children enjoyed drawing a smile or frown on the magazine, even though they sometimes found it difficult to decide between the two alternatives.
Of the 334 children participating in this choice experiment, 146 were boys and 138 were girls, while the sex of 50 respondents remains unknown. This is because the sex of respondents was only asked in the children's questionnaire, given that both instruments, the children's questionnaire and the choice experiment, were supposed to be carried out together. As some children did not participate in the children's questionnaire, data on sex are missing. Age was available for 326 children and ranged from 5 to 11 years, with a mean of 8.26 years. On average, the children scored 5.96 out of a maximum of 10 for 'healthy' foods and drinks on the knowledge test and 3.82 on the preference test (see Table 3 ). However, to make the sample comparable to that of Kopelman et Children's questionnaire The children's questionnaire also proved to be an easily applicable and useful instrument. A total of 345 children (177 boys and 166 girls, sex is missing for 2 children) answered the questionnaire. Age data were available for 341 children and ranged from 6 to 10 years, with a mean of 8.44 years (see Table 2 ). Although the study participants saw some usefulness in advertising, they did not go so far as to state that advertising provided valuable nutritional information or recommendations (Table 4) . They also seemed rather critical and suspicious of advertising in general. In terms of entertainment value, they believed that advertising was only moderately entertaining. As regards instrument validity and reliability, internal reliability was measured by Cronbach's alpha (Table 5) , on which a score of 0.4 indicates high quality and 0.3 acceptable quality for dimensions having two to three items. 17 Specifically, the 0.4 score indicates that the dimensions 'credibility and usefulness' and 'suspiciousness' are unidimensional, whereas 'entertainment factor', with a score of 0.3, was of acceptable quality. All values for Cronbach's alpha were highly significant.
Discriminant validity using an explorative factor analysis based on principal components factor analysis and varimax rotation was tested ( Table 6 ). The results indicate that each item's factor loading is highest and hence interpretable on its Note: w 2 test. The frequencies given include only children that scored six or more in the corresponding test. However, the w 2 test analyses a relationship between children scoring less than six healthier foods and those scoring six or more. Advertising's effect on children's food choice W Gwozdz and LA Reisch intended dimension, suggesting that the shortened version of the original instrument is valid for younger children.
Discussion
This study focused on developing viable instruments to investigate the effects of food advertising on children's food choices. Specifically, a mixed-method approach was developed that combined two instruments: a two-stage choice experiment to measure children's knowledge of the healthiness of food items and identify their preferences, and a children's questionnaire to assess how they perceive food advertising in terms of 'credibility and usefulness', 'suspiciousness' and 'entertainment' value. The major challenge in gathering such information was not that of developing new instruments, but rather transforming available instruments in such a way as to make them appropriate for the target age group and comparable across different cultural settings. Hence, based on pilot study, pretest results and valuable feedback from national field staff, the choice experiments included carefully chosen and professionally produced food cards printed in two magazines from which the children in each participating country could identify matched pairs of familiar foods and beverages as 'relatively healthy' or 'relatively unhealthy'. The selection of paired food items was based in part on those used by Kopelman et al. 12 and has been modified and extended for the IDEFICS study. However, this selection had major limitations. Given that it was based only on a small number of food items familiar to children, it does not sufficiently cover all the different aspects of recommendations for a healthy diet and therefore does not allow for discriminating a 'healthy' from an 'unhealthy diet'. The choice experiment constituted a cost-effective, crossculturally adequate instrument to measure the nutrition knowledge and food preferences of children aged 5-11 years. Confronting children with actual products might appear to be a reliable alternative. However, doing so in different countries and cultural settings would raise problems of data comparability related, for instance, to product comparability, prices and hygiene issues. Hence, a forced choice experiment in booklet form offered a more suitable solution. In addition, the children enjoyed expressing their decisions by drawing smiles and frowns.
As regards the children's questionnaire, besides the comparability issue between different cultural settings, this instrument had to be adapted and tested for younger children. An assessment was thus conducted of its psychometric properties and amendments were made accordingly. The original questionnaire 13 was too long for 5-11-year-old children, and so the whole instrument, though it still intended to accurately measure the three dimensions, 'credibility and usefulness', 'suspiciousness' and 'entertainment value', had to be shortened. Likewise, questions that had proven problematic in the pilot study were replaced with other questions from Diehl's 13 original instrument, and the verbal scale ('agree fully' to 'disagree fully') was changed to one based on smiley faces, which was more easily comprehensible for this age group. Before general administration, this shortened instrument was pretested in four of the seven countries and shown to be applicable and comparable in different cultural settings. Overall, the shortened children's questionnaire proved to be appropriate for measuring younger children's perceptions on advertising. The primary limitation of both the choice experiment and the children's questionnaire were the small sample sizes in each country (for example, number of participants of the children's questionnaire in Belgium, n ¼ 60; Cyprus, n ¼ 49; Estonia, n ¼ 29; Germany, n ¼ 53; Hungary, n ¼ 52; Italy, n ¼ 48; Spain, n ¼ 54; and overall, n ¼ 345). Moreover, despite a high degree of standardisation via detailed SOPs and training for researchers in the field, variations are inevitable during execution within different countries and settings. Thus, one important future task will be to research the cultural adequacy and comparability of the developed tools using larger samples in different settings. Overall, both instruments proved suitable for application in heterogeneous settings and for the 5-to 11-year-old age group. Post-data collection evaluations also indicated that the instruments are valid and reliable. However, their overall benefit may only reveal itself once the results from the entire toolbox consisting of five instruments are tabulated, thereby providing a comprehensive understanding of the effects of advertising on children's food behaviour. Such findings, in turn, will provide scientifically based evidence for future (non)regulatory issues related to advertising aimed at children.
